Children presenting with what is generally called recurrent haematuria or benign haematuria have several different underlying diseases. The terms are somewhat inappropriate as many of the patients have persistent microscopic haematuria between episodes of intermittent macroscopic haematuria and also because some develop serious complications. Although there have been several clinical and pathological studies that have emphasised the benign prognosis;1-7 their follow up was short and most biopsies were performed before the use of electron microscopy and immunofluorescence. We have studied a large series of children to determine the long term prognosis, factors that may help to predict prognosis, and the incidence of the different diseases underlying this syndrome.
Methods
We studied 100 consecutive patients who had had frank or microscopic haematuria for at least one year. They were referred by regional paediatricians and local general practitioners between 1967 and 1978 to supraregional paediatric nephrology clinics in Leeds and Manchester. Patients were included if at onset they were normotensive, did not have oedema, and had normal serum creatinine and C3 complement values and sterile urine cultures.
Patients known to have a family history of Alport's syndrome or renal failure were excluded. Most had red or white cell casts on urine microscopy and all had normal intravenous urograms. Measurements of height, weight, and blood pressure were made; urine was tested for blood and protein; and a percutaneous renal biopsy was performed in all cases. Audiograms were performed initially on patients suspected of having Alport's syndrome, and more recently on all patients. Ninety seven specimens adequate for light microscopy were obtained. Many of the patients had their biopsy before the routine use of electron microscopy and immunofluorescent staining. All (i) Typical widespread glomerular basement membrane splitting and multilayering.
(ii) Sensorineural hearing loss in the patient.
(iii) A first degree relative with sensorineural hearing loss. (Our usual criteria would also include those with a family history of renal failure, though such patients have already been excluded from this study).
Ninety seven of the 100 children studied at presentation have been followed up within the past year, the other three patients who refused full follow up consider themselves healthy and are leading normal lives. The -97 patients have all been examined more than five years after their presentation and have had checks on general health, growth, and blood pressure; urine testing for blood and protein; and plasma creatinine values determined. Approximately half of the patients had been discharged from follow up having received a good prognosis or had outgrown the paediatric clinics. We also tested as many first degree relatives as we were able to contact, all of whom considered themselves to be healthy. Table 2 ) did not have firm clinicopathological diagnoses, though it should be noted that none of these patients had all three modalities of biopsy examination. These differences in prognosis between the histological groups are not explained by differences in duration of follow up as they were followed up for a similar duration.
Results
Pattern of haematuria. Patients with each of the three disease patterns developed complications. Only those with persistent microscopic haematuria with or without intermittent macroscopic haematuria, however, progressed to end stage renal failure. The prognosis for these patients was also worse in other respects: 76% and 73% of patients with intermittent macroscopic and persistent microscopic haematuria and persistent microscopic haematuria respectively continued to have haematuria (haematuria detected in the previous year) compared with 20% with ; itermittent macroscopic haematuria. Similarly, 30i%o and 46% of patients with these first two patterns of haematuria respectively had proteinuria at the end of follow up compared with 3% of patients with intermittent macroscopic haematuria. Patients with intermittent macroscopic haematuria were less likely to develop renal failure or to have continuing haematuria or proteinuria at the end of follow up. Intermittent macroscopic haematuria seems to be associated with a better prognosis than persistent microscopic haematuria with or without intermittent macroscopic haematuria. The differences in prognosis are not due to differences in duration of follow up as these were similar.
Proteinuria detected at presentation. Four of the five patients who developed end stage renal failure had proteinuria detected at presentation, thougih a similar proportion (6%) in the three groups developed hypertension. Proteinuria at presentation was also associated with a higher incidence of continuing haematuria (60% compared with 40% who did not have proteinuria). Similarly, as expected, patients with proteinuria at presentation had a higher incidence of proteinuria at the end of follow up (64% compared with 34%). Patients who had proteinuria at presentation had a worse outcome-they were more likely to develop renal failure and have continuing haematuria and proteinuria at the end of follow up. This difference could not be explained by difference in the duration of follow up.
Family testing. Urine tests were performed on 274 first degree relatives of 84 patients. Twenty five of these families had at least one other affected member. Affected members of two generations were often found. The prognosis was not related to the presence of an affected family member; there was no particular pattern of haematuria in the index In view of the small numbers of patients developing complications none of the prognostic factors tested achieves statistical significance by X2 testing, with P=0-05. This means that the null hypothesis is not excluded, that is all of these differences may be due to chance.
Discussion
The prognosis for this group of children was considerably worse than in other reported series,'-7 and worse than most paediatricians would expect. There are several possible explanations: the duration and completeness of follow up, the inclusion of patients only if they had had haematuria for more than one year, or our referral pattern. The duration of follow up is clearly important as shown by Fig. 2 with increasing morbidity and potential mortality after five years. This morbidity is likely to increase still further in several adolescent boys with Alport's syndrome and increasing proteinuria who are likely to develop renal failure. Many of the patients were not being followed up by us, they had either been discharged with a good prognosis or referred to adult nephrologists who did not necessarily inform their paediatric colleagues of any complications. These organisational problems may lead to an over optimistic impression of the condition. We included only patients who had had haematuria for more than one year because we felt that they were most likely to have appreciable morbidity and to warrant a renal biopsy. The children were referred to us and were not detected by population screening as in some other studies.9 1( Screening is likely to find a more mildly affected group. The population served by our two centres is approximately 8-5 million so the referring doctors will not have referred all of their patients with haematuria, only those they were most concerned about.
The factors associated with a poorer prognosis were severe changes on renal biopsy, persistent microscopic haematuria with or without intermittent macroscopic haematuria, and proteinuria at presentation to the nephrology centre. A normal biopsy or minor histological changes were associated with a good prognosis. Three modality examination of the biopsy would seem to be mandatory in order to obtain the maximal amount of diagnostic information. Only three patients who developed complications did not have a firm clinicopathological diagnosis and none of these had all biopsy modalities examined. A surprising feature of the review of the histopathological findings was the number of cases with the appropriate study who had IgA nephropathy or Alport's syndrome. Whether biopsies were examined by electron microscopy or immunofluorescence depended upon whether the biopsy was undertaken after these techniques became available.
Alport's syndrome is difficult to diagnose, especially without electron microscopy, in view of the variable timing and severity of the associated features. Alport described the association of familial nephritis and deafness" and we have used this with the more recently described basement membrane changes as the basis of our diagnostic criteria.
Persistent haematuria is likely to be associated with a continuing pathological process, whereas intermittent haematuria may be associated with an intermittent insult with periods of repair in between. Alternatively, persistent haematuria may represent more serious disease since all those with Alport's syndrome had persistent microscopic haematuria with or without intermittent macroscopic haematuria. The poorer prognosis of children with microscopic haematuria may be partly due to its association with Alport's syndrome. Proteinuria at onset was also associated with a poorer prognosis.
Benign familial haematuria is a term used to describe a dominantly inherited condition associated with haematuria with or without proteinuria often associated with thinning of the glomerular basement membrane and a good prognosis.'2-14 Some patients in this study had affected first degree relatives both with and without proteinuria, with various patterns of haematuria, and changes on renal biopsy; some of whom developed complications. Both Habib'5 andDische '6 Severe clinical deterioration remains difficult to predict, particularly if someone with entirely normal renal function and absence of proteinuria for many years subsequently progresses, often rapidly, to end stage renal failure. We suggest that all children with this syndrome should have regular long term follow up with a check on blood pressure and renal function to detect complications and enable treatment to be given as early as possible. We advocate renal biopsy for patients who have had unexplained recurrent haematuria for more than a year for prognostic information, particularly when persistent microscopic haematuria is present and when proteinuria is detected at presentation.
It is interesting to speculate how many adult patients presenting with renal failure with changes suggestive of chronic glomerulonephritis may have had this syndrome associated with microscopic haematuria in childhood.
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